Introduction
Thermal conductivity and thermal diffusivity and specific heat are the three most important thermo-physical properties of a material. They are needed in any heat transfer calculations. Thermal diffusivity is the property that determines the working temperature levels of a materials and it is an important parameter in problcms involving steady state heat transfer. In contrast, thermal diffusivity is a measure of the rapidity of the heat propagation through the material. It is an important property in all problems involving non-steady state heat conduction.
In this work, a photopyroelecric method is used to measure thermal n e m a l diffusivity measurements were carried out at room temeperature.
Samples Preparation
The ferrite samples are prepared from the raw materials NiO, ZnO, FezOl, and CuO. Metal oxide compound was mixed and grinded, using wet mixing method for 16 hours.
The powder formed in the mixing process was presintered for 10 hours at 1000°C. After the presintering process the samples were grind& a p n . The crushing time was varied between 1 to 6 hours with the intention to produce powders with different particle size and consequently different porosity levels in the sample. For one-dimensional heat propagation model in a system consisting of four layers: gas, sample, PVDF sensor and hacking, assuming that the sample is optically opaque and the hacking has similar thermal properties to the PVDF sensor (i.e. Because of the absolute intensity of the recorded signal is a function of instnunend factors such as: irradiation power, amplifier gain, and excitation geometq, that have no bearing on the thermal diffusivity, the impulse response was conveniently normalized to give I(t) = 1 at the peak of the transducer response. Thermal diffusivity was evaluated from the fihgparameters of the theoretical signal. Table 2 shows thermal diffusivity values of the fcrrirc samples. Figure   3 ) show a trend of decreasing thermal diffusivity with the increasing porosity level. This behavior was attributed to the effect of the porosity level on thermal conductivity and specific heat of the samples. Both thermal conductivity and specific heat are affecting the thermal diffusivity.
A p k k n of T h e Fyralccaic Scnsor
Thermal diffusivity (a) is given by:
where k is the thermal conductivity, p is the density, and cis the specific heat.
Thermal conductivity increases when the porosity level decreases due to the higher thermal conductivity of the solid phase. The specific heat of the gaseous phase is smaller than the specific heat of the fmite material. Consequently, the specific heat of the compound (solid material and gaseous phase existing in the pores) decreases when a higher density of pores is present. 
